Ribozymes: applications to functional analysis and gene discovery.
Ribozymes are catalytic RNA molecules that cleave RNAs with high specificity. Since the discovery of these non-protein enzymes, the rapidly developing field of ribozymes has been of particular interest because of the potential utility of ribozymes as tools for reversed genetics. However, despite extensive efforts, the activity of ribozymes in vivo has not usually been high enough to achieve the desirable biological effects. Now, by the use of RNA polymerase III (pol III) promoters, the ribozyme activity in cells has been successfully improved by developing efficient transport systems for the transcripts to the cytoplasm. In addition, it is possible to cleave a specific target RNA in cells by using an allosterically controllable ribozyme or an RNA-protein hybrid ribozyme. These ribozymes are potentially applicable to molecular gene therapy and efficient gene discovery systems. Furthermore, the developed pol III expression system is applicable to the expression of small interfering RNAs (siRNAs). The advantage of such ribozymes over siRNAs is the high specificity of the ribozyme that would not cause interferon responses.